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Abstract
Background: The construction industry involves many hazards and accounts for
the greatest number of work related fatalities in the United States. The objective
of this study was to characterize the demographics of people involved in
construction fatalities and the causes of these fatalities in Kentucky, Tennessee
and West Virginia between 2005 and 2014.
`Methods: The Bureau of Labor Statistics Census of Fatal Occupation Injuries
(CFOI) was the source of data about the number of fatalities, rates and
characteristics about fatalities for each state. The U.S. Census Bureau was also
used to find the average annual construction population for each state each year.
This information was used to evaluate construction fatality trends over the 10year period. The characteristics that were looked at were employee status,
gender, age, race, event or exposure, part of body, worker activity and nature of
the fatality.
Results: The construction population and fatalities where both were rising from
2005 to 2007 and then sharply decreased in 2008 and 2009 before they began to
slightly rise each year subsequently but not reaching 2007 levels. There was a
total of 476 fatalities for all three states over the 10 year period. The fatalities
mostly consisted of wage and salary workers (81.3%) as opposed to selfemployed workers. Most of the fatalities involved males (99.2%), between 45
and 54 year olds (27.7%) and were white (79.2%). Falls were the event leading
to most fatalities (36.6). Most fatalities involved multiple parts of the body
(49.8%). Constructing, repairing and cleaning were the activities most involved
with the fatalities (54.8%) and multiple traumatic injuries were the nature of most
fatalities (49.2%).
Conclusions: This study showed similar results as other studies in regards to
people involved in construction fatalities and the events leading to these
fatalities. Having a good understanding of how construction fatalities occur and
characteristics of the people most likely to be involved can help guide future
research in prevention and training.
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CHAPTER 1
INTRODUCTION
The construction industry is a highly hazardous industry that encompasses many
occupations and employs nearly 7 million people across the nation annually1. The
occupation accounting for the most jobs in the industry is construction laborers, but the
industry also includes construction managers, carpenters, electricians and many other
occupations. There are many hazards that construction workers are exposed to on a
daily basis including elevated work areas, operating heavy machinery, handling
dangerous chemicals and working with electricity. These hazards, coupled with an
often loud workplace that can make communication difficult, can result in very serious
and sometimes fatal injuries. It is not surprising then that the fatality rate for
construction is consistently higher than the national average and has the fourth highest
rate among all industries after agriculture, forestry, fishing and hunting; transportation
and warehousing; mining, quarrying and oil and gas extraction 2. While these other
industries generally have higher fatality rates, construction still accounts for the highest
number of total fatal work injuries, with 937 fatalities in 20152. OSHA has cited that the
top four causes of construction fatalities are falls, being struck by machinery, getting
caught in or between objects and electrocution3. These events, known as the fatal four,
were responsible for 64.2% of the construction workers deaths in 2015, with 38.8%
coming from falls alone3.
The objective of this descriptive study is to investigate construction deaths in
Kentucky, Tennessee and West Virginia between 2005 and 2014 and to determine the
main causes of deaths and demographics of the workers killed. Data about
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construction fatalities came from the Bureau of Labor Statistics Census of Fatal
Occupational Injuries report and the United States Census Bureau. This data was used
to analyze changes in total fatalities and fatality rates over the 10 year period, and to
identify the common events causing fatalities and other characteristics associated with
the deaths. This study hopes to illuminate trends and characteristics of fatalities in the
region, which will help to identify problems and could lead to changes to improve safety
and reduce deaths in the construction industry.
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CHAPTER 2
LITERATURE REVIEW
Each year the Bureau of Labor Statistics releases reports about injuries, illnesses
and fatalities for the nation and for specific industries. In their 2004 report for
Construction they found there had been 1,234 fatalities reported in the United States
for the private construction industry that year, a 9% increase from the previous year 4.
Between 2011 and 2012 there was a nationwide increase of 8.7% for construction
fatalities, the first increase since the economic downturn in 2008, however Kentucky
had the third highest percent change with an increase of 118.8% behind North
Dakota and Virginia5. Several studies have shown that falls are consistently the
leading cause of fatalities in the construction industry, usually accounting for over
30% of total fatalities4,5,6,7. For falls resulting in fatality, the most common type of
falls are from a roof, followed by off a ladder and then from scaffolding6,7. Over half
of the fatalities from falls between 2008 and 2010 occurred in establishments with 10
or less employees.7 The next leading causes of death are transportation incidents,
being struck by an object or caught in collapsing material, and electrocution 4.
Another study looked at construction deaths between 1992 and 1999 specifically
related to personal lifts, which include boom-supported lifts, suspended scaffolds,
and scissor lifts, and found that 36% of the fatalities were from falls, followed by
collapses/tipovers (29%) and electrocutions (21%)8.
One trend that is apparent for the construction industry is that the workforce is
getting older on average. Between 1992 and 2009 the median age of construction
workers rose from 36 to 416. This trend was also reflected in the proportions of
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fatalities for age-ranges, with 25-34 year olds holding the highest proportion in 1992,
which shifted to 35-44 year olds in 2003 and to 45-54 year olds in 20086. The 45-54
age still held the highest proportion of fatalities as of 2011-20125. While 45-54 year
olds have the highest number of fatalities, in 1992, 2003 and 2008 construction
workers 65 or older had much higher fatality rates from work-related injuries6.
Construction laborers make up the largest number of workers in the construction
industry and also had the largest number of fatalities between 2008 and 2010 7.
However, occupations with the highest fatality rates respectively were power-line
installers, ironworkers and roofers7. Between 1992 and 2010 the fatality rate
decreased for both Hispanic and white workers, Hispanic workers however had
higher rates than white for each year.7
This study aims to expand the knowledge about construction fatalities and
provide an overview of fatalities in a specific region. Having an understanding of
people involved in construction fatalities and the main causes can help guide future
interventions for training and prevention of fatalities.
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CHAPTER 3
METHODOLOGY
Each year the Bureau of Labor Statistics releases the Census of Fatal
Occupational Injuries (CFOI). This report compiles death certificates, media reports,
state worker’s compensation reports, state coroner/medical reports OSHA reports, state
initiated follow ups, state motor vehicle reports and federal reports. The CFOI database
served as the source of data for this descriptive study. The CFOI database was used to
identify fatal injury totals and rates between 2005 and 2014 in Kentucky, Tennessee
and West Virginia. The Occupational Illnesses and Injuries Profiles tool on the Bureau
of Labor Statistics website was used to get the fatality totals, rates and characteristics.
There are several parameters that need to be set in order to retrieve the appropriate
data. First, the profile type was set to ”fatal injuries” and the beginning and ending year
were selected. Due to differences in displaying data after 2010 the data had to be
searched separately for 2005-2010 and 2011-2014. The area name was then selected,
which was either “Kentucky”, “Tennessee” or “West Virginia”. Next, the characteristic of
“Industry” and sub-characteristic of “construction”, coded as GP1CON, were
designated. Finally, “all ownerships” was selected for the ownerships parameter.
As of 2008 CFOI began using hours-based employment for the denominator
when calculating fatality rates, opposed to the previously used employment-based
rates, as this method is thought to be more accurate9. The formula for calculating the
risk is as follow: (Ns/EHs) x 200,000,000, where Ns = the number of fatal work injuries in
the state, EHs = total imputed hours worked by all employees in the state, 200,000,000
= base for 100,000 equivalent full-time workers (working 40 hours per week, 50 weeks
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per year)9. Since the hours-based and employment-based rates are not comparable,
mortality rates are only reported for 2008-2014.
A 10-year time line was made to compare fatalities and population between the
three states. Another 10-year time line was made by combining the total fatalities from
each of the states. These were compared to the combined annual averages of
construction workers for the three states from the U.S. Census Bureau to see the effect
that the number of workers had on the number of fatalities. A graph was made for each
state showing the construction fatality rate between 2008 and 2014 compared to that
state’s average fatality rate for all industries. The fatalities from each state were then
combined resulting in a total of 476 fatalities reported between 2005 and 2014.
Several characteristics are provided about the worker and the event surrounding
each fatality. The characteristics about the worker include whether they are
wage/salary workers or self-employed, gender, their age range and race or ethnic
origin. The characteristics about what caused the fatality include the event or exposure,
the nature of the event, worker activity and the part of body that was injured to cause
the fatality. Each of these characteristics makes up groups with several subgroups in
each category. Due to differences in reporting of fatalities the total number of fatalities
in each group does not add up to the total of 476. For this reason each group also
includes a missing/unreported subgroup to account for the fatalities that were not
represented in the data. For each of the subgroups the total number and the
percentage of total fatalities that that subgroup made up were reported.
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CHAPTER 4
RESULTS
Figure 1 shows the number of construction fatalities that were reported in each
state between 2005 and 2014 to compare the numbers between each state. Figure 2
compares the average annual construction population of each of the three states with
each other. Between 2005 and 2014, a total of 476 deaths in the construction industry
were identified in Kentucky, Tennessee and West Virginia using CFOI data—an
average of 47 per year. Figure 3 shows the total combined fatalities for each year. This
can be compared to figure 4, which shows the combined annual population for
construction workers. Figure 5, 6, and 7 shows the fatality rate each for the three states
between 2008 and 2014 compared to the rate for all industries in each state.
Table 1 is a summary of all characteristics described in this study.
Wage and salary workers accounted for 81.3% of fatalities, self-employed
workers accounted for 14.7% and 4% was missing or not reported. Men made up over
99% of the fatalities, with only 1 female death reported in all three states for the 10 year
period. The age of the workers was mostly grouped into 10 year ranges excluding
those younger than 24 and 65 and over. The age range with the highest proportion of
deaths was 45-54 with 27.7%. This was followed by 35-44 at 23.1%, 25-34 at 14.7%,
55-64 at 12%, 65 years and over at 4.2% and 20-24 at 1.5%. There were no reported
fatalities of anyone 19 or younger. White-non-Hispanic workers made up 79.2% of the
fatalities, followed by Hispanic with 12.2% and Black non-Hispanic with 2.9%. There
were no reported deaths for any other races or ethnic origins. When looking at the
event/exposure causing the fatalities, falls accounted for the greatest proportion at
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36.6%. The next leading cause were transportation incidents with 23.7%, followed by
contact with objects and equipment (13.9%) and exposure to harmful substances or
environments (7.4%). Contact with an electrical current is included in exposure to
harmful substances or environments and by its-self accounted for 5.3% of all fatalities.
When looking at the part of body affected in the fatality nearly half (49.8%) were the
result of injuries to multiple body areas. Body system injuries were responsible for 13%
of injuries, the head accounted for 12.4%, the trunk 7.6% and the neck was less than
1%. The next characteristic observed was the workers activity at the time of death.
Constructing, repairing and cleaning were the activities being performed for 54.8% of
the fatalities. The next leading activity was vehicular and transportation operations at
24.2%, followed by using or operating tool/machinery (3.8%) and materials handling
operations (1.9%). The final characteristic observed was the nature of the injuries
causing the fatality. Nearly half (49.2%) involved multiple traumatic injuries. The next
highest was other traumatic injuries (24.2%), which included internal injuries,
asphyxiation/suffocation, electrocutions and poisonings. Internal injuries accounted for
6.5% of total fatalities, with electrocutions accounting for 5% and
asphyxiations/suffocation 2.5%.
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CHAPTER 5
IMPLICATIONS FOR PUBLIC HEALTH
Figure 1 shows the number of fatalities each year for each state. Tennessee had
the greatest number of fatalities every year except for 2006, when Kentucky had more
deaths. West Virginia had the lowest number of deaths every year except in 2010,
where Kentucky had slightly less fatalities. These numbers make sense when looking
at the construction population for each state in figure 2, which shows Tennessee with
the highest number of construction workers and West Virginia with the lowest. Figure 3
combines the fatalities for the three states to show the total numbers each year. Figure
4 combines the population of construction workers for the three states. Both of these
figures follows a similar trend where the values are increasing slightly each year
between 2005 and 2007, with substantial decreases in 2008 and 2009 following the
recession, followed by mostly increases from 2010 to 2014. Between 2007 (highest
construction population) and 2010 (lowest construction population) there is a 20.4%
decrease in construction population between the three states. In this same time frame
there was a 27.5% decrease in the number of fatalities. The construction industry is
usually hit harder than some industries during a recession because when people are not
spending as much businesses are not likely to invest in real estate and building
properties.
Women made up only 9% of construction workers in 2010, behind mining with
13% female workers.7 Over the 10-year period in this study there was only one female
fatality out of the 476 total, accounting for less than 0.5% of the total deaths. The age
range that was found to have the most fatal work injuries matched another report from
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2011-2012 showing that 45 to 54 year olds accounted for the most fatalities.5 This
aligns with the trend that the construction workforce on average has been aging for at
least the past 20 years. In 2015, for the entire United States, Hispanic construction
workers accounted for about 28% of fatal work-injuries and black workers accounted for
about 7%. Both of these values were much lower in this study with Hispanic workers
accounting for 12.2% and black workers accounting for 2.9%. This makes sense as
black and Hispanic people make up a smaller proportion of the population in these three
states compared to the national average, except for Tennessee with has a slightly
higher population of black people than the national average. 10
In this study falls were the event causing the greatest number of death,
accounting for over 1/3 of all fatalities during the 10-year period. This matches results
from other studies and reports that also showed fall to be the number one cause of
construction fatalities.3,4,5,6,7 In 2012 OSHA started a fall prevention campaign with a
three step process to help prevent fatal falls in the construction industry. 11 The steps in
the fall prevention campaign are PLAN, PROVIDE and TRAIN. Construction workers
should consider all fall hazards that may be present at a job site and appropriately plan
for how these hazards can be controlled. The employer then must provide all the
appropriate equipment and proper fall protection, specific to the job site, to protect
workers from falls. Finally, workers need to be trained to set up and care for equipment
such as ladders, scaffold and fall protection systems, as well as in hazard recognition.
Between 2008 and 2010 electricity accounted for 9.3% of all construction deaths in the
United States and in 2015 this value decreased slightly to 8.6%.3,7 In this study
electrocution did not account for quite as high of a proportion of deaths with only 5.3%.
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The other events and exposures leading to death for this study aligned closely with
proportions seen in other studies.7 I did not find other reports detailing the part of body
involved in fatal injuries however it makes sense that nearly half would involve injuries
to multiple parts of the body. Especially since falls account for such a high number of
fatalities and most falls that would a great enough impact to kill someone would very
likely cause injuries to several parts of the body. This also explains why for the nature
of the fatality nearly half involved multiple traumatic injuries.
One limitation of this study is that that there was not a 100% reported of deaths
for every characteristic. Missing or unreported fatalities exceeded 10% of total fatalities
in 5 out of the 8 categories. These ommisions are likely the result of differences in
reporting of fatalities and the level of detail provided in different reports. Another
limitation was a lack of understanding for how fatalities were coded for worker activities
involved in fatalities. Constructing, repairing and cleaning were the activity responsible
for over half of the fatalities, while operating tools or machinery only accounted for
3.8%. It is reasonable to assume that workers would be using tools and machinery
during constructing, repairing and cleaning but it is unclear how they decided to report
as one over the other
Construction fatalities in this region overall have many similarities with
construction fatalities seen nationwide. Both age and event causing death follow very
closely the results from other studies. Some of the differences seen in this region for
this time period include a smaller proportion of Hispanic and black fatalities as well as a
smaller proportion of death due to electrocution. Region specific studies like this can be
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used to provide a better picture of fatalities in a certain area, which can help guide
future research in providing interventions that target that areas specific needs.

18

REFERENCES
References
1) About the Construction sector. (n.d.). Retrieved February 20, 2017, from
https://www.bls.gov/iag/tgs/iag23.htm
2) NATIONAL CENSUS OF FATAL OCCUPATIONAL INJURIES IN 2015. (2016,
December 16). Retrieved February 20, 2017, from
https://www.bls.gov/news.release/pdf/cfoi.pdf
3) Commonly Used Statistics. (n.d.). Retrieved February 20, 2017, from
https://www.osha.gov/oshstats/commonstats.html
4) Meyer, S. W., & Pegula, S. M. (2006). Injuries, Illnesses, and Fatalities in
Construction, 2004. US Bureau of Labor Statistics (24 May 2006) available from
https://www.bls.gov/opub/mlr/cwc/injuries-illnesses-and-fatalities-in-construction2004.pdf
5) Dong, X., Largay, J., & Wang, X. (2014). New trends in fatalities among
construction workers. CPWR Data Brief, 3(2), 1-10.
6) Dong, X. S., Wang, X., & Herleikson, B. (2010). Work-related fatal and nonfatal
injuries among US construction workers, 1992–2008. Silver Spring, MD: CPWR:
The Center for Construction Research and Training.
7) Dong, X., Men, Y., & Fujimoto, A. (2008). The construction chart book. USA:
CPWR-The Center for Construction Research and Training.
8) McCann, M. (2003). Deaths in construction related to personnel lifts, 1992–1999.
Journal of Safety research, 34(5), 507-514.
9) Bureau of Labor Statistics handbook of methods. (1988). Washington, D.C.: U.S.
G.P.O. Retrieved from https://www.bls.gov/opub/hom/pdf/homch9.pdf.
10) Population Distribution by Race/Ethnicity. (2016, November 18). Retrieved March
20, 2017, from http://kff.org/other/state-indicator/distribution-byraceethnicity/?currentTimeframe=0&sortModel=%7B%22colId%22%3A%22Locat
ion%22%2C%22sort%22%3A%22asc%22%7D
11) CONSTRUCTION SAFETY AND HEALTH. (2017, April 03). Retrieved March 22,
2017, from https://www.cdc.gov/niosh/construction/stopfalls.html

19

APPENDIX I
TABLES AND GRAPHS
Total Fatalities by State
35
30
25
20
15
10
5
0
2005

2006

2007

2008

2009

Tennessee

2010

Kentucky

2011

2012

2013

2014

West Virginia

Figure 1: Total Fatalities by State

Construction Population by State
160000
140000
120000
100000
80000
60000
40000
20000

0
2005

2006

2007

2008

Tennessee

2009

2010

Kentucky

2011

West Virginia

Figure 2: Construction Population by State

20

2012

2013

2014

Combined Annual Fatalities
80

Number of Fatalites

69

67

70
60

50

47

50

50
37

35

40

40

42

2012

2013

39

30
20
10
0

2005

2006

2007

2008

2009

2010

2011

2014

Year

Figure 3: Combined Annual

Combined Annual Construction Population
300000

Axis Title

250000
200000
150000
100000
50000
0
2005

2006

2007

2008

2009

2010

2011

2012

Axis Title

Figure 4: Combined Annual Construction Population

21

2013

2014

Fatal Injury Rate (per 100,00)

Kentucky Construction Fatatlity Rates Compared
to State Average
20
15

16.5

16.5
13.7

13.4

10

5.4

4.1

5

8.4

8

7.6

6

5.9

4.9

4.7

4.5

0
2008

2009

2010

2011

2012

2013

2014

Year
Average Rate

Construction Rate

Figure 5: Kentucky Construction Fatality Rates Compared to State Average for All
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Figure 6: Tennessee Construction Fatality Rates Compared to State Average for All
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Table 1: Fatality Characteristics
Fatality Characteristics
Variables

n

Percent

Total:

476

100.00

Wage and salary workers (6)

387

81.30

Self-employed (7)

70

14.71

Missing

19

3.99

Men

472

99.16

Women

1

0.21

Missing

3

0.63

20 to 24

7

1.47

25 to 34

70

14.71

35 to 44

110

23.11

45 to 54

132

27.73

Employee status:

Gender:

Age:

23

55 to 64

57

11.97

65 years and over

20

4.20

Missing

80

16.81

White non-Hispanic

377

79.20

Black non-Hispanic

14

2.94

Hispanic

58

12.18

Missing

27

5.67

Contact with objects and equipment

66

13.87

Falls

174

36.55

Exposure to harmful substances or

35

7.35

Transportation incidents

113

23.74

Fires and explosions

6

1.26

Assaults and violent acts

6

1.26

Missing

76

15.97

Head

59

12.39

Trunk

36

7.56

Neck

3

0.63

Lower extremities

1

0.21

Upper extremities

0

0.00

Body systems

62

13.03

Multiple

237

49.79

Missing

78

16.39

n

percent

Race or ethnic origin:

Event or exposure:

environments

Part of body (8) :

Worker activity:

24

Vehicular and transportation operations

115

24.16

Using or operating tools machinery

18

3.78

Constructing repairing cleaning

261

54.83

Materials handling operations

9

1.89

Other activities

4

0.84

Missing

69

14.50

n

percent

Intracranial injuries

69

14.50

Other traumatic injuries

115

24.16

Internal injuries

31

6.51

Asphyxiations suffocations

12

2.52

Electrocutions

24

5.04

Poisonings toxic effects

2

0.42

234

49.16

31

6.51

58

12.18

Nature:

Multiple traumatic injuries
Intracranial injuries and injuries to internal
organs
Missing

25

